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AN IMPROVED METHOD FOR PREPARING RAFHNOSE 



By £• P. Oak i 



AJB8T1UCT 

Offiag to the dewmndu ttade by chemiatB and bacteriologisU for apedficatlcuii and 
standards for taffixiooe, a convenient and economical method for its pr^paiation bas 
been developed so this may be brougbt about. 

CottDOseed meal is esrtracted with water, the liquor freed from impurities with basic 
lead acetate, and tiie rtiffinose piesent is semorred fsom the Uquid as an insohible lime 
conqxnmd. This rafiSnosate is decomposed with CO^, and the free sugar resulting is 
crystallized from its concentrated arup by means of alcohol. 

A device for carbonating, which is useftil for many other purposes, is also described. 



Several methods have been proposed for the preparation of 
raffinose.^ All these procedures, however, with the exception of 
the method of Hudson and Harding, as these authors have well 
pointed out, have many serious disadvantages. The latter 
method, whfle it is a decided improvement over all others and 
gives fairly good re^ts on v«ry small lots, nevertheless has objec- 
tionable features when apfrfied to the preparation of larger quan- 
tities of the sugar. Chief' among these may be mentioned the 
tedious procedure in extracting the meal, the necessity of evapo- 
rating large quantities of water due to the excessive dilution of 
the extract, and the quantity and cost of the reagents requhed. 
The following method overcomes these disadvantages and enables 
one to prepare relatively large quantities of this sugar by a con- 
venient and economical process. 

Five kilograms of coarsely ground cottonseed meal are thor- 
oughly moistened with 2 liters of water and allowed to stand over- 
night. The meal is then loosely packed in a cylindrical percolator, 
and sufficient water added to saturate the meal and leave a stratum 
above it. When the liquid begins to run from the percolator, 
more menstnitmi is added from time to time until a sample of the 
percolate, after defecation with dry basic lead acetate, has an 
optical rotation of not more than i ^ in a 2 dm tube.' The process 
is then stc^>ped, and the percolate is treated with a solution of 
basic lead acetate until no more precipitate is formed. The 
3rellow precipitate is filtered off upon large folded filters and 
finally washed on th^ filter with a little water. The filtrate iand 

> K. O. VonXlpimumii. iHe dMmle dcr xnAgf art en 3rd ed., p. i6ar-x63o: 2904. C. S. Hudson and 
T. S. HanSnc. J. Am. Chan. Soc, M, No. to, p. axzo; 19x4. R. B. ZItkowski, American Sci|;ar Industry. 
It. p. 3*4; r»ro. 

* As that »it sobstanoes ixi tlie meal whidi are extracted mudi more slowly than the amv, and which 
catffle difficulty in the subsequent steps, as well as give an inferior product, it is essential to obtain a quite 
rapid |>ercolation. cansuming not more than 30 to 35 minutes; and it is not expedient to carry the extiae- 
tkm beyond where the optical rotation U the Honid is less than i* in a a dm feube. 
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washings, which shotild have a volume of 12 to 13 liters, are freed 
from the excess of lead ^m4& okiAc add. The lead oxalate is 
removed and washed on the fiHcr wth a little water. The filtrate 
and washings are thoroughlj misMd, measured, and the optical 
Mtmtir <tf the liqiuM detefnised. it is diea made dHstJnctly 
i^aHne to litmus with sodium hydroxide. The precipitate thu? 
form^ ^f:if^ pujt j^ ^tti^ to tt>/e (K^tpm ol ^e ves^ am a lew 
fiMniites. The sufieniataatt hapM is fiext fiitered through a 
fiudmer funnel provided with ^i ]thm JJ^yejr ,9! deqatoridflg; cariboo 
on §!^ paper. Tt^ filtrntjon is arapid under tibcae iXMulitio&s, 
and when all has passed througli,4he precipitate is placed on the 
filter a^d dt^^i^. 

T)^ Tdf&fiO» is oext i^paomd ifw^ the «9lu|tiQfi hor-fon^Mg H^ 
insoluble ca l cium r^ffiqo^te. T9 coi^v(^qj^% aqcof^jfjljsb tjt|f9 
tl^ liquor ^ cooled to ^lo^ C or ,^i^«r, p)aq|4 in a jar 9t ^ther siwt* 
ahip jccmtahic^r, ati4 Jcap#y ,9jfc«d ^tji a ipgcjh^pfcal jsj^pi^ 
de;d^. As it is l^^it^ agitated a s^f^sifi^ f4 powd^fna^ actim 
Ume^ pceferaNy !^Qomesh« )i)u^i|ot,cqaiBc;irthw loomeeh, s^|G|i;ient 
to pfcyipiita te all the sugar is slowly sif^ ^. After aH has h#eii 
a44j^, the 3tiixi;ng i^ contji^ic^ i^r abomt fyfp rnkfaf^^. JS ^ 
lijpp is active aivl th^ opMqal ac^vity pf t^e ^M^fioo is cajk ^ u teM 
to xaflSiBjpse Jiydt^ ^^ a specific i:9tation <rf #hw* 105*", i ^.qi 
\m^ t/o I g of jcaffiiy>se is suffici^ fof cpfnylata ft^^^c^iitatipn. 
I^weyer^ utUe;^ the ac.tivJBt3f pf t^e liiofc is lpv>wn, it is advisable 
to test the liquid to see if all the SMgar Jhas Ifpm v^xnow^; ifppi, 
mom tuue should be a4d?d* T^ c^kiuni ii^t^BiM)^^ i« 4lt^red 
off. iyfii?tw4 tpr ffnxf4ipg up tP * ^iuoo0i p?a^e with a}4 Wws <9i(f 
cold iope watCT, ^ agaia lUte^ 

;t is i^ext carboni^ted t» 9(^utraliQr« i? ff> p> wj s i^ ^ fni |9fi4 
ttpQnaccompJtishiQ|;thiseasi^a^dqM^ 71^ derioe ilUfstja;^ 
iu Pig. I w?s used for tjm purpose.* fljie ,cajsje ^ rsffinns^tf >W 

»Thtd <i < n i» fi i > ni r iri iy tkitik v tito|MdbyC.W.Doliiity,olth>Ow^ 
■tinfbeet|tticcs. Itciwigte<<iMljC(Fdi|^fy<Mry<Pf ^|pWitu»t^ 

torytoppoctittttd. tlieitliTinc shaft. if. to madeUvted tubing Sttimiii4dedi«m^^ JuitMlowtM 
4M^PMRP^toii.iii»ioa.S.tQwlM4itok>i9ed4iuiM^i(^^ «^?m«( 

laboratoiy work a loigth of 45 cm U jm^dent. Attached to tl^ lower end are two *'j*T^'' platca. 
tlHH I>hM. Irtikhi ate » nm ihfalE Mid f^M^ sidu AM vs ntt loAg; att bcU 

tjbeapexof the^gka. The pift» itiyjicd ^ ^ #g^M"F >W* •'^y^^^g ir m p rcting w>t>l thfenUntot 
rad. The bottom plate has no opeofarg. Cu a staffing boot made by sfanpiy attaqlitng to the stmng 
*f#« Sl^|4«}« of /l^ rabh^ ntl^ M nMcKIs ^^ 

through whloi a piece of ghMStubhig,£.U inserted. The glass tube is held rigid by means of a dams, F. 
Tlycpctthwsa^aagcdmaybgffiKiCf»y H ^ tVy«<jrt l it y ^ 

it ^th 41 wire. taddeipLtally, this appawi^ lyfqr bg usied to t^i^naifffigttifr ^sm9>^€t of pun ijptu ^ 
the wock described in this paper , whtfe any stirrfaig was done or where predpitates were ground up ifilih 
^^ hi order towash th^. tlMpt^jifing bo^ 

- - Afc. .... . . ,. "p^uj^dusedJowaaJ(^it*ndt^^^ 



dbiit oorlcec^. ^hie'predpltate was placed in a suJtablp conjtahifT ifHtL -y- ^ -^-^ . ^ .^,.^^^-,^^^ 

ax>paratus turned f or x of a minutes. At the end J this time th^ mixture was a perlectly smpoth PMte'*' 
aB lumpi being oompktdy brdcen up. It has alM> b^n \i9td vfty c^ectively in deoomposii^g lead pre- 
dpitates with hydrogen wtdtAMe^ Ooantltles of lead prttipltktes which would nonaiafiy require (rooi 
3to 4 booftfor cQOiplete decampositioa have been decomposed oompletety in X5 to so I 
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